We report the rare case of an adenoma of the nonpigmented ciliary epithelium (NPCE). A 67year-old healthy man presented with a regularly shaped and nonpigmented mass at the iris root of his right eye. His best-corrected visual acuity was 1.5 with normal intraocular pressure. During observation, the size of the tumor remained stable for 1.5 years but then rapidly grew, extending through the iris, and gradually enlarged to the point of compressing the iris. Ultimately, an iridocyclectomy with scleral resection under a lamellar scleral flap was performed. The histopathologic features of the resected tissue were consistent with adenoma of the NPCE. Histopathological analysis showed that the tumor consisted of both tubular and solid components. There were solid lesions inside of the ciliary epithelium and tubular lesions outside. We observed positive immunoreactivity to vimentin and cytokeratin CK (AE1/AE3) and negative reactivity to S-100 and CD68, both rarely associated with adenoma of NPCE. During 1 year of follow-up after the iridocyclectomy, no signs of tumor recurrence were observed.
Introduction
Adenoma of the nonpigmented ciliary epithelium (NPCE) is an extremely rare benign ciliary body tumor. NPCE neoplasms have been reported to have some characteristic clinical features. Although it is known as a benign tumor, adenoma of the NPCE can cause severe local symptoms, such as inflammation [1, 2] , secondary cataracts [3, 4] , lens dislocation [5, 6] , secondary glaucoma [5, 6] , vitreous hemorrhage [2, 6] , an epiretinal membrane [6] , neovascularization of the optic disc, and cystoid macular edema [7] . Local resection procedures, such as iridocyclectomy, could be effective for treatment and for making a definitive diagnosis. In the current study, we report a case of an adenoma of the NPCE. Originally, the tumor did not grow. However, during a period of observation, it extended out of the iris, with an increase in size, and compressed the iris. An iridocyclectomy and cataract surgery were performed. Histopathological analysis showed that almost all of the components outside of the ciliary body were tubular components with rare histological patterns.
Case Report
A 67-year-old man who complained of a difference between his left and right iris was referred to our hospital. The patient had no prior medical history of ocular trauma. The bestcorrected visual acuity (BCVA) was 1.5 in the right eye, and the intraocular pressure was within normal limits. Slit-lamp examination of the right eye revealed an amelanotic white nodule with a regular surface that originated from the iris root ( Fig. 1a ). Anterior segment optical coherent tomography (AS-OCT: Casia SS-1000; Tomey, Nagoya, Japan) showed that the mass originated from the iris root and extended to the ciliary body ( Fig. 1d ). The left eye was normal. N-isopropyl-( 123 I)-p-iodoamphetamine (( 123 I)-IMP) single-photon emission computed tomography ( 123 I-IMP SPECT) revealed no abnormal accumulation. Clinical findings indicated that the tumor was most likely not a malignant melanoma, resulting in a course of periodic observation ( Fig. 1b , c, e, f). After 3 years, the visual acuity of the right eye decreased to 0.6. The mass appeared to be growing and indenting the lens, resulting in the irregular surface ( Fig. 1g , j). Ultimately, iridocyclectomy was successfully performed under general anesthesia (Fig. 1h ). The part of the tumor outside the iris was fragile and easily collapsed during the surgical procedures.
Histopathological examination revealed that the resected tissue was predominantly nonpigmented tumor emanating from the NPCE. The tumor was composed of tubular components and solid components. The solid components were inside of the ciliary epithelium ( Fig.  2a, b ), and the tubular components were outside ( Fig. 2c, d) . A positive reaction to vimentin and cytokeratin CK (AE1/AE3) was observed ( Fig. 2a ), while negative reactions to S-100 and CD68 were found in the tissue (Fig. 2d ). The MIB-1 index was 8% ( Fig. 2c) .
One month after the iridocyclectomy, a cataract gradually developed. The BCVA of the right eye decreased to 0.07 and cataract surgery was performed ( Fig. 1i ). After the surgery, the BCVA improved to 1.2. During 1 year of follow-up after iridocyclectomy and cataract surgery, no sign of tumor recurrence was seen ( Fig. 1k ).
Discussion
Iris tumors are roughly divided into cystic lesions or solid lesions. Cystic lesions originally arise from the iris pigment epithelium or iris stroma. The solid tumors include melanocytic and nonmelanocytic lesions. The melanocytic iris tumors were reported to be derived from freckles, nevus (including melanocytoma), Lisch nodules, and melanoma [8] . Overall, the most common diagnoses in a clinical series of tumors include nevi, iris pigment epithelium cysts, and melanoma [8] . The nonmelanocytic iris tumors are also relatively uncommon. Adenoma of the NPCE is classified as a nonmelanocytic iris tumor [8] . In a previous analysis of 3,680 iris tumors, the frequency of adenoma of the NPCE was reported to be less than 1% [9] . In our case, the tumor was diagnosed as an adenoma of the NPCE, a rare type of ciliary tumor. The tumor grew with extension outside the iris. The tumor bowed the iris forward and thinned the iris stroma. The size of the tumor was stable for 1.5 years. However, the tumor eventually extended through the iris into the anterior chamber with an increase in size. The resected tissue showed that most of the tumor lesions outside the iris were tubular components, whereas the lesions inside the iris were solid components. It is extremely rare that several components coexisted in this adenoma of the NPCE iris tumor.
Histopathologically, adenomas of the NPCE are usually comprised of nonpigmented cubiform or columnar cells that can assume solid, papillary, or pleomorphic patterns [10] . Most of the tumors are comprised of a variable combination of solid, papillary, and tubular components [11] . In our case, the tumor was composed of solid and tubular components, but most of the tubular components were outside the iris, while most of the solid components were inside the iris. Adenoma of the NPCE shows negative immunoreactivity for HMB-45 and positive immunoreactivity for S-100 and vimentin in most cases [6, [12] [13] [14] [15] . In some cases, a positive reaction to CK (AE1/AE3) is detected [1, 6, 15] , CD68 is focally positive [14] or negative [15] , and the proliferation index (MIB-1, Ki-67) is below 10% [14, 15] . In our case, a positive reaction to vimentin and CK (AE1/AE3) were seen and a negative reaction to HMB-45; however, an unusually negative reaction to S-100 was seen.
In the current case, negative HMB-45 immunoreactivity excludes a diagnosis of melanoma. The tumor was also composed of both tubular and solid components, and histologically negative for S-100, resulting in difficulty making a precise diagnosis. Histologically, the tumor in our case was confirmed to be benign; however, the tumor first extended through the iris and appeared in the anterior chamber by increasing its size. This is because the tubular components increased and, therefore, rapid growth of the tumor was observed.
In conclusion, we present a histologically rare case of adenoma of the NPCE comprised of solid and tubular components. During periodical observation, a malignant-like rapid growth might arise even if the composition of the tumor tissues seems to be benign. The pathogenesis still remains to be addressed, however; tubular components might be related to the rapid growth of this iris tumor.
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